Supporting Information
Lattice dynamics calculations. The total phonon density of states (PDOS) at the Γ point were evaluated using the PHONOPY code 8, 9 . The PDOS at the Γ point was calculated using the 5 atom cubic cell with lattice parameters a = b = c = 3.88 Å and α = β = γ = 90 °. The PDOS (Fig. SI3 ) reveals four distinct Longitudinal Optical modes (LO) at the Γ point (and those at zero frequency, corresponding to a translations of the entire lattice). Landry et al. 10 outline a criterion to determine whether a vibrational mode at the Γ point PDOS appears in the HFACF spectra. An equivalent approach is to calculate sum the non-mass weighted eigenvectors for each vibrational mode; should the sum not equal zero, then a peak is expected in the HFACF spectra. These vibrational modes correspond to optical phonons which are capable of scattering heat-carrying Electronic Supplementary Material (ESI) for RSC Advances. This journal is © The Royal Society of Chemistry 2016 acoustic phonons as indicated by McGaughey et al.. 11 For practicality a dimensionless normalised eigenvector sum cutoff of 0.01 was applied to the PDOS to remove modes of extremely low intensity or which are non-zero due only to numerical error. This treatment of the PDOS allows us to compare the HFACF spectrum of SrTiO 3 and the PDOS (Fig. SI3) . We refer to the treated PDOS as PDOS for simplicity. The relative heights of the peaks in the PDOS were chosen to be equal to the sum of the eigenvectors and correlate well when the HFACF spectra are plotted on a logarithmic scale. As our PDOS contains only the optical phonon frequencies at the Γ point, for those modes that do not appear in the PDOS the heat-flux remains zero throughout the entirety of the vibration due to symmetry, whereas for the remaining modes the direction and magnitude of heat-flux oscillates with the periodicity of the mode. The heat-flux of the systems depends on both the energy of the atoms and their velocity according to the Green-Kubo equation and therefore most peaks in the HFACF spectra are also IR active modes as there will usually be an accompanying change in dipole with the vibration. Table SI1 . Models used for the configurations of nanocubes and bulk oxides. Perfect Stacking (Pm-3m). X-Displacement configuration in the X direction of half a cube width relative to the neighbouring cube (Cmmm). XY-Displacement configuration in the XY plane of a quarter of a cube width relative to the neighbouring cube (I4/mmm). In brackets by the stoichiometry of the surface. at the Γ point although as stated in the Methodology, one is removed as its vibration is associated with a zero net change in momentum and therefore the mode will not either be associated with a net change in heat-flux or in dipole moment (IR inactive mode).
